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Section 1: Introduction

Background

The Rhode Island Department of Education (RIDE) is committed to ensuring all students have access

to high-quality curriculum and instruction as essential components of a rigorous education that

prepares every studentfos uccess in coll ege and/or their career
plan outlines a set of priorities designed to achieve its mission and vision. Among these priorities is

Excellence in Learningln 2019 Rhode Island General Law (RIGL) § P2-31 was passed by the

state legislature, as part ofTitle 16 Chapter 97- The Rhode Island Board of Education Asignaling

the importance ofExcellence in Learningia highquality curriculum and instruction. RIGL § 182-

31 requires the Commissioner of Elementary and Secondary Education and RIDE to develop

statewide curriculum frameworks that support highjuality teaching and learning.

Thescience curriculum framework is speffically designed to address the criteria outlined in the
legislation, which includes, but is not limited to, the following: providing sufficient detail to inform
education processes such as selecting curriculum resources and designing assessments;
encouraging realworld applications; being designed to avoid the perpetuation of gender, cultural,
ethnic, or racial stereotypes; and presenting specific, pedagogical approaches and strategies to meet
the academic and nonacademic needs of multilingual learnets.

Thescience framework was developed by an interdisciplinary team through an open and

consultative process. This process incorporated feedback from a racially and ethnically diverse group
of stakeholders that included the Rhode Island Literacy Advisorydrd, students, families, the

general public, and community partners.

Visiorfor Student Success in Science

There is no doubt that sciencé& and therefore, science educatiori is central to the lives of all

Americans. Never before has our world been somplex and scientific literacy is critical to making

sense of it all. Science is also at the heart of America's ability to continue innovating, leading, and
creating jobs for the future. Thatdos why all stud
STEM careers, should have access to higjuality K12 science education NGSS.org., 2013.

The goal of the K12 Framework is to provide all students with experiences in the science and
engineering practices to gain knowledge and aappreciation of the natural world and be able to
engage in public discussion on related topics; to foster critical consumers of scientific and
technological information in the world they live in; prepare a foundation for pursuing STEM careers;
and to conthue to learn about science outside of school regardless of the career paths they choose
(National Research Council, 2012).

RIDE creates conditions for every Rhode Island student to think critically and collaboratively, and act
as a creative, seimotivated, culturally and globally competent learner. Rhode Island students are
prepared to lead fulfilling and productive lives, succeed in academic and employment settings, and
contribute meaningfully to societyRIDE Strategic Plan, 202)L

Through a collaborative, statéed process, K12 science standards have been developed that are
rich in both content and practice and arranged in a coherent manner across disciglinand grades

1 The legislation uses the terniEnglish learners however, RIDE had adopted the termultilingual learners
(MLLs) to refer to the same groudasedlensst udents to refl e

Rhode Island
Department 2
of Education


http://webserver.rilin.state.ri.us/Statutes/TITLE16/16-22/INDEX.HTM
https://www.ride.ri.gov/InsideRIDE/AdditionalInformation/RIDEStrategicPlan.aspx

SCIENCEURRICULUM FRAMEWORK | FALL2021

to provide all students an internationally benchmarked science education. The NGSS were released
in 2013 and are being implemented in states and districts across the nation.

Purpose

The purpose of thescienceframework is to provide guidanceo educators and families around the
implementation of the standards, particularly as it relates to the design and use of curriculum
materials, instruction, and assessment. The frameworks should streamline a vertical application of
standards and assessmenacross the K812 continuum within Tier 1 of a MultiTier System of
Support (MTSS), increase opportunities for all students to meaningfully engage in grzdel work
and tasks, and ultimately support educators and families in making decisions that priaé the
student experience. These uses of the curriculufimmeworks align with the overarching
commitment to ensuring all students have access to higluality curriculum and instruction that
prepares students to meet their postsecondary goals.

Succes€riteria
This framework should support educators in accomplishing the following:

/ Equitably and effectively support the learning of all students, including multilingual learmers and
differently-abled students.

‘/ Support and reinforce the importance of culturally responsive and sustaining education
practices.

/ Prepare students to thrive and succeed in college andfor their careers.

Guiding Principles for Rhode I sl andods F
The following five guiding principles are the foundation for Rhode Island's Curriculum Frameworks.

They are intended to frame the guidance within this document around the use and implertegion

of standards to drive curriculum, instruction, and assessment within an MTSS. These principles

include the following:

1. Standards are the bedrock of an interrelated system involving higlality curriculum,
instruction, and assessment.

2. Highquality curriculum materials (HQCMS) align to the standards and, in doing so, must be
accessible, culturally responsivand sustaining supportive of multilingual learners,
devel opmentally appropriate, and equitable, as
assets.

3. Highquality instruction provides equitable opportunities for all students to learn and reach
proficiency with the knowledge and skills in gradevel standards by using engaging, data
driven, and evidencebased approaches and drawing on family and camunities as
resources.

4. To be valid and reliable, assessments must align to the standards and equitably provide
students with opportunities to monitor learning and demonstrate proficiency.

5. All aspects of a standarddased educational systemincluding policies, practices, and
resources, must work together to support all students, including multilingual learners and
differently-abled students.
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What is o0Curricul umd?

A common misconception about school curricula is the belief that a curriculum is primarily the

collection of resources used to teach a specific course or subject. A higlnality curriculum is much

more than this. RIDE has previously definedlirriculuma s a 0 s-based sequentesof planned

experiences where students practice and achieve proficiency in content and applied learning skills.

Curriculum is tre central guide for all educators as to what is essential for teaching and learning, so

that every student has access to rigorous academi
also identifies specific components that comprise a complete curricum. These include the

following:

Goals Goals within a curriculum are the standardbased benchmarks or expectations for
teaching and learning. Most often, goals are made explicit in the form of a scope and
sequence of skills to be addressed. Goals mustclude the breadth and depth of what a
student is expected to learn.

Instructional Practices Instructional practices are the researchand evidencebased

methods (i.e., decisions, approaches, procedures, and routines) that teachers use to engage

all students in meaningful learning. These choices support the facilitation of learning
experiences in order to promote a studentds ab
skills. Strategies are differentiated to meet student needs and interests, task demanas)d

learning environment. They are also adjusted based on ongoing review of student progress

towards meeting the goals.

Materials: Materials are the tools and resources selected to implement methods and achieve
the goals of the curriculum. They areintegni onal |y chosen to support a
and the selection of resources should reflect student interest, cultural diversity, world
perspectives, and address all types of diverse learners. To assist local education agencies
(LEAS) with the selectioprocess, RIDE has identified and approved a collection of HQCMs in
mathematics and English language arts (ELA) in advance of the 2023 selection and adoption
requirement for LEAs. The intent of this list is to provide LEAs with the ability to choose a
high-quality curriculum that best fits the needs of its students, teachers, and community.
Each LEA must choose a curriculum from the list for core mathematics, ELA, and science
content areas per the timelines outlined in RIGLS 16.22.383. When possible, LEAshould
adopt early because every student in Rhode Island deserves acces$tiQCMs

Assessment Assessment in a curriculum is the ongoing process of gathering information

about a studentds Il earning. This incénudes a va
knows, understands, and can do with their knowledge and skills. Information from

assessment is used to make decisions about instructional approaches, teaching materials,

and academic supports needed to enhance opportunities for the student and to guifigure

instruction.

Another way to think about curriculum, and one supported by many experts, is that a wsthblished
curriculum consists of three interconnected parts all tightly aligned to standards: the intended (or
written) curriculum, the livedcurriculum, and the learned curriculum (e.g., Kurz, Elliott, Wehby, &
Smithson, 2010). Additionally, a cohesive curriculum should ensure that teaching and learning is
equitable, culturally responsiveand sustaining and offers students multiple means throgh which to
learn and demonstrate proficiency.

Thewritten curriculumrefers to what students are expected to learn as defined by standards, as well

as the HQCMs used to support instruction and asse:
0 mat er i arlergstescribech@above. Given this, programs and textbooks do not comprise a

curriculum on their own, but rather are the resources that help to implement it. They also establish
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the foundation of students® | ear ndprayidesstuderdss i enc e s .
with opportunities to engage in content that builds on their background experiences and cultural and
linguistic identities while also exposing students to new experiences and cultural identities outside of

their own.

Thelived curriculumrefers to how the writtencurriculum is delivered and assessed and includes

how students experience it. In other words, the lived curriculum is defined by the quality of
instructional practices that are applied when implementing the HQCMs. Taigns with the

O0met hodsd section in RIDEG6s curriculum defini
engagement by affirming and validating studen
opportunities for integrative and interdisciphary learning. Content and tasks should be instructed
through an equity lens, providing educators and students with the opportunity to confront complex
equity issues and explore socipolitical identities.

ti
ts

Finally, thelearned curriculumrefers to how nmuch of and how well the intended curriculum is

learned and how fully students meet the learning goals as defined by the standards. This is often
defined by the validity and reliability of assessments, as well as by student achievement, their work,
and performance on tasks. The learned curriculum should reflect a commitment to the expectation
that all students can access and attain graddevel proficiency. Ultimately, the learned curriculum is
an expression and extension of the written and lived curriculane should promote critical
consciousness in both educators and students, providing opportunities for educators and students
to improve systems for teaching and learning in the school community.

Key Takeaways

9 First, thewritten curriculum(goals andHQCM$ must be firmly grounded in the standards
and include a robust set oHQCMghat all teachers know how to use to design and
implement instruction and assessment for students.

9 Second, the characteristics of a strontived curriculuminclude consistent instuctional
practices and implementation strategies that take place across classrooms that are drive
by standards, evidencébased practices, learning tasks for students that are rigorous and
engaging, and a valid and reliable system of assessment.

i Finally,student learning and achievement are what ultimately define the overall strength
of alearned curriculum including how effectively students are able to meet the standard:

What is a Curriculum Framework?

All of Rhode I slandédés curriculum framewor ks are d.
how to use standards to support the selection and use 6fQCMs evidencebased instructional

practices, as well as valid and reliable assessmenisall in an integrated effort to equitably

maximize learning for all students.

The curriculum frameworks include information about researdiased, culturally responsiveand
sustaining, and equitable pedagogical approaches and strategies for use during implementation of
HQCMsand assessments in order to scaffold, develop, and assess the skills, competencies, and
knowledge called for by the state standards.

The structure of this framework also aligns with the five guiding principles referenced earl@ection
2 lists the standards and provides a range of resources to help educators understand and apply
them. Section 2 also addresses how standards support selection and implementationrHfpCMs
Section 3of this framework provides guidance and support around how to use the standards to
support highquality instruction.Section 4 offers resources and support for using the standards to
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support assessment. Though Guiding Principle 5 does not have a dedicasedtion, it permeates the
framework. Principle 5 speaks to the coherence of an educational system grounded in rigorous
standards. As such, attention has been given in this framework to integrate stances and resources
that are evidencebased, specific to tle standards, support the needs of all learner8 including
multilingual learners and differentlyabled studentsii and link to complementary RIDE policy,
guidance, and initiatives. Principle 5 provides the vision of a coherent, highality educational
system.

In sum, each curriculum framework, in partnership witHQCMsinforms decisions at the classroom,
school, and district level about curriculum material use, instruction, and assessment in line with
current standards and with a focus on facilitating eqtable and culturally responsiveand sustaining
learning opportunities for all students. The curriculum frameworks can also be used to inform
decisions about appropriate foci for professional learning, certification, and evaluation of active and
aspiring teachers and administrators.

The primary audiences for the information and resources in the curriculum frameworks are
educators in Rhode | sl and who make decisions and
opportunities for learning in line with standats. This means that the primary audience includes

teachers, instructional leaders, and school and district administrators.

However, the curriculum frameworks also provide an overview for the general public, including
families and community members, abouvhat equitable standardsaligned curriculum, instruction,

and assessment should look like for students in Rhode Island. They also serve as a useful reference
for professional learning providers and higher educatidaducator Preparation Program@EPPS)

offering support for Rhode Island educators. Thus, this framework is also written to be easily
accessed and understood by families andotnmunity members.

Summary of Section Structure

Section IV: High-Quality

Section II: Implementing a Section Ill: Implementing

Learning Through

High-Quality Curriculum Assessment

High-Quality Instruction

¥ The Practice Standards ¥' Principles of HQ Instruction v" Principles of HQ Assessment
¥ Content-Area Standards ¥ HQ Cross-Content Instructional v" Designing HQ Performance
¥ Connecting the Content and Practices Assessments
Practice Standards* v Implementing HQ Lessons* v" Designing HQ Rubrics
v Suggested Pathways/Progressions ¥ Work-Based Learning* v' Assessing Work-Based Learning
¥ Professional Learning v Professional Learning v' Professional Learning
¥ Selecting HQ Curriculum Materials*

*Not applicable to all content areas

Whatoeseffectiveimplementation of the Curriculum Framéobdike?

Below are examples of how RIDE envisions the guidance and resources withinftiaisiework being
used. These examples are not exhaustive by any measure and are intended to give educators an
initial understanding of how to practically begin thinking about how to implement and use this
framework to inform their daily practice.
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To make decisions To enhance
about instruction & targeted quality
assessmentto professional
bolster all students’ learning
learning opportunities for the
field . .
School/District Community Professional
Educators Admi Based Learning
min Organizations Providers
To ensure To become familiar To reference and
access fo HQCM with what inform EPP and
for all students . curriculum, Educator other professional
Instructional . instruction, and Preparation .'earmﬁg offerings/
Leaders and Families assessment should Programs opportunities
Providers look like at each EPP
grade level ( )

Educabrs and instructional leaderssuch as curriculum coordinators, principals, and instructional
coaches can use the curriculum frameworks as a go resource for understanding theHQCMghat
have been adopted in their districts and to make decisions about itmaction and assessment that
bol ster all studentsd | earning opportunities. For

i Unpack and internalize gradéevel standards and vertical alignment of the standards;

AnalyzeHQCMsand assessment(s) adopted in the district and understand how the
standards are applied within the instructional materials and assessment(s);

Norm on highquality instructional practices in each of the disciplines; and
Guide decisions related to instruction and assessment given the grafgsel expectations for
students articulated in the standards and the higlguality instructional materials.

Educators, curiculum leaders, and instructional coachesan use the curriculum frameworks as a
resource when ensuring access to higfuality instructional materials for all students that are
culturally responsive and sustaining, and that equitably and effectively inde supports forMLLs
For example, the frameworks can be used to:

1 Unpack and internalize English language development standards MLLs and
i Plan universally designed instruction and aligned scaffolds that ensure all students can

engage meaningfully wh gradelevel instruction.

District and school administratorscan use the curriculum frameworks to calibrate their
understanding of what higkguality curriculum, instruction, and assessment should look like within
and across disciplines and use that understanding as a guide to:

1 Make resources available to educatordamilies, and other stakeholders in support of
student learning;

T Norm owhat to | ook fordé in classrooms as evi de
engaging instructional experience; and

9 Structure conversations with teachers and families abotigh-quality curriculum, instruction,
and assessment.
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District and school administrators, as well as EPPs and professional learning providess) use the
curriculum frameworks to enhance targeted quality professional learning opportunities for thddie
For example, the frameworks can be used to:

i1 Enhance educator or aspiring educator knowledge about the standards and pedagogical
approaches used in Rhode Island;

91 Roll out a vision for curriculum and instruction in the district, followed by curricultspecific
professional learning;

i Build capacity of educators and aspiring educators to engage in meaningful intellectual
preparation to support facilitation of strong lessons;

9 Aid educators and aspiring educators in making sense of the structure, organization, and
pedagogical approachesised in different curriculum materials; and

9 Build capacity of educators and aspiring educators to address individual learning needs of
students through curriculumaligned scaffolds.

Families and community organizationsan use the curriculum frameworks tdbecome familiar with
what curriculum, instruction, and assessment should look like at each grade level.

Overview and Connection to Other Frameworks

Each content area (mathematics, science and technolpgELAhistory and social studies, world
languages, and the arts) has, or will soon, have its own curriculum framework. For educators who
focus on one content area, all information and resources for that content area are contained in its
single curriculum framework. For educators and families who are thingimbout more than one
content area, the different conterdarea curriculum frameworks will need to be referenced. However,
it is important to note that coherence across the curriculum frameworks includes a common
grounding in principles focused on connectits to content standards and providing equitable and
culturally responsiveand sustaininglearning opportunities through curriculum resources, instruction,
and assessment. The curriculum frameworks also ex
including, but not limited to,MLLs differently-abled students, early learning, college and career
readiness, and culturally responsive and sustaining practices. Below is a brief overview of how this
and the other curriculum frameworks are organized, as welk @ summary of how the specific
curriculum frameworks overlap and connect to each other.

What is contentspecific in each

What is common across the content

Section : content areads c
9
area curriculum frameworks? framework?
Section 1: Section 1 provides an overview of Each curriculum framework
Introduction the context, purpose, and articulates a uniquevision for how
expectations related to the the framework can support high
curriculum framework. quality teaching and learning
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What is common across the content

What is contentspecific in each

Section ; content areads c
area curriculum frameworks? framework?
Section 2: The introduction to this section The middle section of each
Implementinga defines how RIDE defines HQCMs ir curriculum framework hascontent-
High-Quality relation to standards. specific information about the
Curriculum standards behind curriculum
The final part of this section explains resources and the vision for student
how HQCM s are selected in Rl and  successin the targeted content
provides related tools. area.
The final part of this section includes
some specific information about the
HQCMs for the targeted content
area
Section 3: This section provides an overview of This section expands upon the cross
Implementing how highquality instruction is guided content instructional practices by
High-Quality by standards and introduces five providingcontentspecific
Instruction crosscontent instructional practices  information about instructional
for highquality instruction. practices.
This section also includes guidance This section also includesnore
and tools to support highquality specific guidance and tools for
instruction and professional learning considering instruction and
across contentareas. professional learning in the targeted
content area
Section 4: The curriculum frameworks are all Contentspecific guidance about
High-Quality grounded in common information tools and resources for assessing
Learning described here about the role of students in the targeted content
Through formative and summative areaare included in this section.
Assessment assessment and how these align

with standards.

Some standard tools and guidance
for assessment in any content area
are also provided.

Connections to Other RIDE Resources
This curriculum framework is designed to be a valuable resource for educators dadhilies. It is
intended to support classroom teachers and school leaders in developing a robust and effective

system of teaching and learning. To achieve this, it also connects users to the vast array of guidance
and resources that the RIDE has and widbntinue to develop. Thus, when logical, direct references
are made, including direct hyperlinks, to any additional resources that will help educators, families,
and community members implement this framework.

O RIDE
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Section 2: ImplementinglighQuality Curriculum

Introduction

Having access to higlguality curriculum materialsHQCMSs)s an important component of increasing
equitable access to a rigorous education that prepares every student for college and careers. In
answer to this nationd movement to increase access through highuality materials, the State of
Rhode Island, in 2019, passeRIGLE 16.22.3033. The legislation requires that all Rhode Island
Local Education Agencies (LEAs) addgQCMsn K312 schools that are (1) aligned with academic
standards, (2) aligned with the curriculum frameworks, and (3) alignedth the statewide
standardized test(s), where applicable.

RIDE uses various factors to determine high quality, primarily using information freaReports a
non-profit, independent organization that uses teams of trained teachers to coact reviews of K12
English language arts (ELA), mathematics, and science curricula. Informed by EdReports as a

baseline, RI DEds | i st includes only curricula tha
alignment to standards with depth and quatly in the content area, and (3) usability of instructional
materials for teachers and student s. Because EdRe
provide more indepth looks across the integral components of instructional materials, it is impontia

to note thats+hlhavidbmgcaroGreémm i s a solid foundat:i
ensure alignment to | ocal instructional prioritie
process should include c ombvisidnemukilingua learnefMLLA N L EAG S

needs, and culturally responsive and sustaining education (CRBEelection is only the starting point

in the larger process of adoption and implementation of higluality instructional materials. LEAs
should consider curriculum adoption and implementation an iterative process where the efficacy of a
curriculum is revieved and evaluated on an ongoing basis.

Coherence is one major consideration when adopting a new curriculum. One way of achieving
coherence is the vertical articulation in a set of materials, or the transition and connection of skills,
content, and pedagog from grade to grade. Consideration of coherence is necessary to ensure that
students experience a learning progression of skills and content that build over time through
elementary, middle, and high school. As such, LEAs who consider the adoption ofiautirm

materials are cautioned against choosing a curriculum that is high quality at only one grade level, as
it is likely it will disrupt a cohesive experience in the learning progression from grade to grade in the
school or district.

While the standard describe what students should know and be able to do, they do not dictate how
they should be taught, or the materials that should be used to teaelind assess those (NGA &
CCSSO, 2010). Curriculum materials, when aligned to the standards, provide studevith varied
opportunities to gain the knowledge and skills outlined by the standards. Assessments, when aligned
to the standards, have the goal of understanding how student learning is progressing toward
acquiring proficiency in the knowledge and skillsutlined by the standards as delivered by the
curriculum through instruction (CSAI, 2018).

No set of gradelevel standards can reflect the great variety of abilities, needs, learning rates, and
achievement levels in any given classroom. The standards defineither the support materials that
some students may need nor the advanced materials that others should have access to. It is also
beyond the scope of the standards to define the full range of support appropriate for MLLs and for
differently-abled studerts. Still, all students must have the opportunity to learn and meet the same
high standards if they are to access the knowledge and skills that will be necessary in their
postsecondary lives. The standards should be read as allowing for the widest possiblege of
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students to participate fully from the outset with appropriate accommodations to ensure maximum
participation of students, particularly those from historically underserved populations (MDOE, 2017).

Having access ttHQCMss an important componet of increasing equitable access to a rigorous
education that prepares every student for college and careers.

College and Career Readiness

RI DEds mi ssion for College and Career Readiness i
that prepares all gudents for success in college and careefThis means that all doors remain open

and students are prepared for whatever their next steps may be after high school.

Secondary education, which begins in middle school and extends through high school gradumai®
the point in the educational continuum where students experience greater choice on their journey to
college and career readinessStudents have access to a wide range of higjuality personalized
learning opportunities and academic coursework, and kia a variety of options available to complete
their graduation requirements. To improve student engagement and increase the relevance of
academic content, students may choose to pursue a number of courses and learning experiences
that align to a particulararea of interest, including through dedicated career and technical education
programs or early college coursework opportunities.

Secondary level students have opportunities to be able to control the pace, place, and content of
their learning experiencewnhile meeting state and local requirements. Rhode Island middle and high
school students will have access to a wide range of higfuality early college and early career
training programs that enable them to earn higlialue, portable credit and credentials.

Next Generation Science Stand@odsmitment to CCR

The following information is summarized from the nextgenscience.org, NGSS Lead States (2013). A
deeper dive into How NGSS is committed to College and Career Readiness can be fouAdirndix

C: College and Career ReadinedNGSS Lead States (2013).

Rigorous standards designed to support college and career reéa€ss provide equitable access and
lead to a deep understanding of content for students when higfuality instructional materials are
aligned, coherent, and incorporate effective teaching and learning practices.

1 A highquality, robust science education mans students will develop an irepth
understanding of content and will gain knowledge and develop skifiscommunication,
collaboration, inquiry, problem solving, and flexibilify that will serve them throughout their
educational and professional lives.

1 Highquality STEM (science, technology, engineering and mathematics) standards allow
educators to teach effectively, moving their practice toward how students learn bésin a
hands-on, collaborative, and integrated environment rooted in inquiry and dsvery. The
NGSS require thinking and reasoning rather than rote memaorizatidn.

1 The definition of what it means to be oO0literat
includes the use of technology, critical thinking, and analytical skills. As citizens, ave
increasingly asked to make informed decisions on issues ranging from healthcare to energy
policy that affect ourselves, our families, and our communities. Having a deep

20 Ne x t Generation Science Standards Fact Sheet for Teac
https://www.oregon.gov/ode/educatorresources/standards/science/Documents/ngssfact-sheet--ieachers

final-7-27-14.pdf
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understanding of scientific concepts and processes and the ability to understanddaapply
this knowledge is essentiat.

f Our nationds science teachers are finding that
students the right tools and learning environment, students are capable of remarkable
science literacy and achievemer.

1 A strang science education equips students with skills that are necessary for all careérs
within and beyond STEM fields. Students need the right foundation to tackle ldagm and
difficult issues that face our generation and future generations.

1 A highquality, robust science education means students will develop an-depth
understanding of content and will gain knowledge and develop skifiscommunication,
collaboration, inquiry, problem solving, flexibility that will serve them throughout their
educational and professional liveg.

The Science Standards

The organization of theNext Generation Science Standardis based on the core ideas in the major
fields of natural science from the=ramework plus one set of performance expectations for
engineering. TheFrameworklists 11 core ideas, four in life sciences, four in physical sciences, and
three in Earth and space sciences. The core ideas are divided into a total of 39 $uéas, and each
sub-dea is elaborated in a list of what students should understand about that sutbea at the end of
2nd 5th 8th and 11t grade. These gradepecific statements are called disciplinary core ideas.

Commonalities among the Practices in Mathematics and ErgjliLanguage Arts

The following resourcghighlights the elationships and Convergencesdund in the Common Core
State Standards in Mathematics (practices), Common Core State Standards in
ELA/Literacy*(student portraits), and A Framework for-k2 Science Edication (science &
engineering practices) When reviewing the Next Generations Science Standards, note that they
were designed to integrate developmentally appropriate Math and ELA standards to support
language development accordingly.
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E2: Build a strong base of knowledge
through content rich texts

E5: Read, write, and speak
grounded in evidence

E6: Use M3 & E4: Construct viable S8: Obtain,
technology arguments and critique evaluate, &
& digital media reasoning of others communicate
strategically & $7: Engage in information
capably argument from E3: Obtain, synthesize,
M5: Use appropriate evidence and report findings clearly
tools strategically and effectively in response

to task and purpose

E1: Demonstrate independence in reading complex
texts, and writing and speaking about them
E7: Come to understand other perspectives
and cultures through reading, listening,
and collaborations

ELA

3For a deeper dive in to how the standards work together, visit:
https://static.nsta.org/ngss/ExplanationOfVennDiagram.pdf

Commonalities
Among the Practices
in Science, Mathematics
and English Language Arts

Based on work by Tina Cheuk ell.stanford.edu

NGSS@NSTA

WWW, nsta org/ngss

The National Research Council's (NRRameworkincludes avision of what it meandor students to

be proficient. It includes the idea that science is a body of evidence that is continually charggin
based on new evidence.This body of facts includes three domains that are considered when
forming each standard, performance expectatioas describedin NGSS_ead States (2013).

The followingintroductionis adapted directly fromNGSS Lead StatesThreeDimensions
(2013).

Dimension 1: Science and Engineering Practices

The practices describe behaviors that scientists engage in as they investigate and build
models and theories about the nattal world and the key set of engineering practices that
engineers use as they design and build models and systems. The NRC uses the term

oOopracticesd instead of a term |like O0skillsbo
investigation requires not only si, but also knowledge that is specific to each practice.
Part of the NRCOs intent is to better explain

science and the range of cognitive, social, and physical practices that it requires.
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Although engineering degn is similar to scientific inquiry, there are significant differences.
For example, scientific inquiry involves the formulation of a question that can be answered
through investigation, while engineering design involves the formulation of a problem that
can be solved through design. The engineering aspects of the Next Generation Science
Standards will clarify for students the relevance of science, technology, engineering and
mathematics (the four STEM fields) to everyday life and how engineers design thohs
based on specific criteria and constraints (paras. B).

Dimension 2 Crosscutting Concepts

Crosscutting concepts have application across all domains of science. As such, they are a
way of linking the different domains of science. Théyclude: Patterns; Cause and effect;
Scale, proportion and quantity; Systems and system models; Energy and matter; Structure
and function; Stability and change. The Framework emphasizes that these concepts need
to be made explicit for students because thegrovide an organizational schema for
interrelating knowledge from various science fields into a coherent and scientificdiiysed
view of the wortl (para4).

Dimension 3: Disciplinary Core Ideas

Disciplinary core ideas have the power to focusdK2 sciencecurriculum, instruction and
assessments on the most important aspects of science. To be considered core, the ideas
should meet at least two of the following criteria and ideally all four:

i1 Have broad importance across multiple sciences engineering disciplines or be a
key organizing concept of a single discipline;

i1 Provide a key tool for understanding or investigating more complex ideas and solving
problems;

i1 Relate to the interests and life experiences of students or be connected to soaiet
or personal concerns that require scientific or technological knowledge; and

i Be teachable and learnable over multiple grades at increasing &ds of depth and
sophistication (paras. 256).

In addition to the standards being threelimensional, NGSS areommitted to the

integration of Engineering Design Standards. The Engineering standards are integratéd K
12, in the context of specific Performance Expectations and are implemented with the
same threedimensionalapproach(Lead States, Appendix I, 2013)

0 &tudying and engaging in the practices of science and engineering during theid 12

schooling should help students see how science and engineering are instrumental in

addressing major challenges that confront society today, such as generating sufficient

energy, preventing and treating diseases, maintaining supplies of clean water and food,

and solving the problems of gl obal environment al

To dive deeper into the role of Engineering Design in NGSS, please M&IES Appendix I.

A Science Framework for &L2 Science Education (2012)rovides the blueprint for
developing the NGSS. Therameworkexpresses a vision in science education that requires
students to operate at the nexus of three dimensions of learnin§cience and Engineering
Practices(SEPs) ;Jand ) The
Frameworkidentified a small number of disciplinary core ideas that all students should

R I D E Rhode Island
Department
of Education 15


https://www.nextgenscience.org/sites/default/files/Appendix%20I%20-%20Engineering%20Design%20in%20NGSS%20-%20FINAL_V2.pdf

SCIENCEURRICULUM FRAMEWORK | FALL2021

learn with increasing depth and sophistication, from kindergarten through ®gjrade. Key
to the vision expressed in thé-rameworkis for students to learn these discifinary core
ideas in the context ofscience and engineering practicesThe importance of combining
science and engineering practices and disciplinary core ideas is stated in themeworkas
follows:

0Standards and per f or ma neddothe kgmeveork edisitaken s t hat

into account that students cannot fully understand scientific and engineering ideas without
engaging in the practices of inquiry and the discourses by which such ideas are developed
and refined. At the same time, they cannokhrn or show competence in practices except

ar

in the context of specific content.d (NRC Fr ame

How to Read the Standards

The following overview dfiow to read the standardds adapted from NGSS Lead States (2013). The
Next Generation Sciece Sandards: For States by States;low to Read NGSRetrieved from
https://lwww.nextgenscience.org

The Next Generation Science Standards (NGSS) are distinoin prior science standards in three
essential ways.

1. PerformancePr i or standards documents | i st

ounderstand. éd These ideas needed to

assessed to determine whether or not students met the standard. Different
interpretations sometimes resultedn
assessments that were not aligned
with curriculum and instruction. The
NGSS has avoided this difficulty by
developing performance expectations
that state what students should be
able to do in order to demonstrate
that they have met the standard, thus

providing the sf’;lme Cle_ar and SpeC|f|C
targets for curriculum, instruction, and Practices

assessment.

e
b

Performance Expectations

m

2. Foundations.Each performance
expectation incorporates all three
dimensions from theFrameworkii a
science and engineering practice, a
core disciplinary idea, and a Connections to
crosscutting concept.

* Other science disciplines at this grade level
3. Coherence Each set of performance
expectations lists connections to
other ideas within the disciplines of

science and engineering, and with
Common Core State Standards in
Mathematics and English Language Arts.

* Other DCls for older and younger students

* Common Core State Standards in Mathematics and Language Arts

See comprehensive glssary for NGSS frequently used terminology:
https://www.nextgenscience.org/glossary
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System Architecture

As shown in the illustration below, each set of performance expectations has a title. Below
the title is a box containing the performance expectations. Below that are three foundation
boxes, which list (from left to right) the specific science and engineering practices,
disciplinary core ideas (DCIs), and crosscutting concepts that were combinegtoduce

the performance expectations (PEs) above. The bottom section lists connections to other
related DCls at the same grade level, to related DClIs for younger and older students, and to
related Common Core State Standards in mathematics and languagesarthese sections

are described in further detail below iflow to Read NGSS2013, p.1).

PerformancExpectations

Performance expectations are the assessable statements of what students should know
and be able to do. All students should be held accountable for demonstrating their
achievement of all performance expectations, which are written to allow fowltiple means
of assessment.

The last sentence in the above paragrapii that all studentsshould be held accountable

for demonstrating their achievement oéll performance expectationdi deserves special
attention because it is a fundamental departurerbm prior standards documents,

especially at the high school level where it has become customary for students to take
courses in some, but not all science disciplines. The NGSS takes the position that a
scientifically literate person understands and is ablto apply core ideas in each of the

major science disciplines, and that they gain experience in the practices of science and
engineering and crosscutting concepts. In order for this to be feasible, the writing team has
limited the core ideas included inhie PEs to just those listed in thé&ramework

The NGSS are for all students, and all students are expected to achieve proficiency with
respect to all of the PEs in the NGSS.

A second essential point is that the NGSS PEs should not limit the curriculutnudents
interested in pursuing science further (through Advanced Placement or other advanced
courses) should have the opportunity to do so. The NGSS PEs provide a foundation for
rigorous advanced courses in science or engineering that some students may a$®to
take.

A third point is that the PEs are not a set of instructional or assessment tasks. They are
statements of what students should be able to do after instruction. Decisions on how best
to help students meet these PEs are left to states, districtand teachers.

In the example below, notice how the PE combines the skills and ideas that students need

to learn, while it suggests ways of assessing whether or not second graders have the
capabilities and understandings specified in the threundation boxes(How to Read
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NGSS 2013, p.2).

As shown in the example, most of the PEs are followed by one or two #ddal statements
in smaller type. These includelarification statements which supply examples or additional
clarification to the PEs, andissessment boundary statementswhich specify the limits to
large scale assessment.

Notice that the code for thigperformance expectation (FS1-2) is indicated in each of the
three foundation boxes to illustrate the specific practices, disciplinary core ideas, and
crosscutting concepts on which it is built. Since most of the pages have several PEs, the
codes make iteasy to see how the information in the foundation boxes is used to construct
each PE.

The codes for the PEs were derived from tli@amework As with the titles, the first digit
indicates a grade (K5) or specifies MS (middle school) or HS (high schodlhe next alpha
numeric code specifies the discipline, core idea and sdtlea. All of these codes are shown
in the table below, derived from thé-ramework Finally, the number at the end of each
code indicates the order in which that statement appeared asDCI in theFramework.
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